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INTRODUCTION. 

In  the  usual  commercial  canning  processes  the  green  peas  are 
separated  from  the  pods,  put  through  a  cleaner,  and  then  graded  into 
several  sizes.  They  are  next  passed  through  a  bath  of  hot  water,  for 
the  purpose  of  blanching,  and  are  thenfilled  into  the  cans,  which  already 
contain  some  liquor  consisting  of  a  simple  brine,  to  which  a  certain 
amount  of  sugar  is  sometimes  added.  The  cans  are  capped  and 
soldered  and  processed  in  a  steam  kettle  for  a  period  of  about  thirty 
minutes.  The  product  of  this  procedure  is  the  ordinary  canned  pea 
familiar  to  everyone. 

Another  kind  of  peas  found  on  the  market  is  prepared  from  dried 
green  or  Scotch  peas  grown  in  Michigan  and  Wisconsin.  These 
peas  are  received  by  the  packer  in  a  dry  condition  and  are  first 
soaked  in  large  tanks  for  a  period  varying  from  twelve  to  thirty-six 
hours,  depending  upon  the  season  of  the  year  and  the  temperature. 
This  soaking  process  is  usually  so  conducted  as  to  carry  off  any  for- 
eign material  that  may  be  present,  thus  serving  the  double  purpose 
of  softening  and  cleaning  the  peas.  After  being  sufficiently  soaked, 
they  are  blanched  and  canned,  and  processed  in  a  manner  similar  to 
that  employed  for  the  fresh  peas. 

Soaked  peas  are  occasionally  found  on  the  market  bearing  various 
fancy  labels  and  are  sometimes  presented  to  the  customer  as  fresh 
peas.  This  investigation  was  made  primarily  to  obtain  data  regard- 
ing the  composition  of  fresh  and  soaked  peas  with  a  view  to  distin- 
guishing between  the  two  classes  of  goods.  Incidentally,  some  de- 
terminations were  made  on  green  peas  before  being  processed  in  order 
to  determine,  if  possible,  what  changes  take  place  during  canning. 
As  will  be  seen  from  the  results,  however,  the  figures  obtained  are  not 
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of  much  value  for  this  purpose,  the  whole  study  merely  serving  to 
furnish  analytical  data  for  the  purpose  of  comparing  commercial 
grades. 

SAMPLING. 

Samples  of  two  varieties  of  fresh  peas  were  taken  by  the  writer  at 
two  factories  near  at  hand.  A  sample  of  each  size,  after  passing 
through  the  grader,  was  secured  and  the  analysis  begun  the  same  day. 
Corresponding  samples  of  the  peas  after  being  processed  were  also 
obtained  so  as  to  make  as  complete  a  comparison  as  possible.  In 
addition  to  these  samples,  taken  under  direct  supervision,  the  writer 
obtained  quite  a  number  from  other  factories,  some  of  which  were 
stated  to  have  been  soaked.  A  few  samples  were  submitted  without 
any  statement  of  quality,  the  analysis  of  which  seemed  to  indicate 
soaking.    This  point  will  be  discussed  in  connection  with  the  data. 

The  canned  peas  were  first  drained  in  a  colander  for  two  minutes, 
stirring  thoroughly  so  as  to  remove  as  much  as  possible  of  the  ad- 
hering liquid.  After  determining  the  specific  gravity,  the  peas  were 
ground  and  further  determinations  made. 

METHODS  OF  EXAMINATION. 

Specific  gravity. — Drop  20  sound  peas,  taken  at  random,  into  salt 
solutions  of  various  strengths  and  record  the  number  floating  and 
sinking.  By  the  use  of  solutions  ranging  in  specific  gravity  from 
1.05  to  1.15  the  specific  gravity  of  the  sample  may  be  approximated. 

Moisture. — Dry  a  weighed  portion  of  the  ground  sample  for 
twelve  hours  at  the  temperature  of  boiling  water. 

Ash. — Ash  the  residue  from  the  moisture  determination  at  low 
redness. 

Crude  starch. — Transfer  15  grams  of  the  sample  to  a  500  cc  Erlen- 
meyer  flask  with  200  cc  of  water;  add  20  cc  of  hydrochloric  acid 
(specific  gravity  1.125)  and  heat  the  solution  to  boiling  for  two 
and  one-half  hours  with  a  reflux  condenser.  After  nearly  neutral- 
izing the  acid  with  sodium  hydroxid,  transfer  the  solution  to  a  300 
cc  flask,  add  5  cc  of  basic  lead  acetate,  and  complete  the  volume  to 
the  mark.  Filter  and  remove  the  lead  from  a  portion  of  the  filtrate 
with  a  dry  mixture  of  potassium  sulphate  and  potassium  carbonate. 
In  the  filtrate  obtained  from  this  treatment  determine  reducing 
sugar,  using  Munson  and  Walker's  tables."  and  multiplying  dextrose 
by  0.9  to  obtain  starch. 

Nitrogen. — Determine  nitrogen  in  10  grams  of  sample  by  the 
Gunning  method. 

Ether  extract. — Extract  the  residue  from  the  water  determination 
for  sixteen  hours  with  ether. 
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Crude  fiber. — Treat  20  grams  of  the  sample  according  to  the  offi- 
cial method,0  except  that  about  100  cc  of  hot  water  are  added  after 
each  period  of  boiling  and  before  filtering.  This  addition  of  water 
seems  to  make  the  filtration  much  more  rapid  and  serves  to  obvi- 
ate the  plugging  of  the  pores  by  the  material,  which  occurs  when 
the  more  concentrated  solution  is  filtered.  Filter  the  residue  and 
weigh  on  paper. 

DISCUSSION  OF  RESULTS. 

The  distinction  between  soaked  and  fresh  peas  is,  of  course,  made 
with  some  degree  of  certainty  by  the  simple  examination  of  the 
physical  appearance  of  the  goods,  noting  especially  the  maturity 
and  firmness  of  the  peas  and  the  character  of  the  liquor.  Soaked 
peas  are  usually  more  or  less  broken  and  mashed,  while  the  most 
matured  show  well-developed  cotyledons  and  are  packed  in  a  liquor 
which  is  cloudy  and  starchy  in  appearance.  It  is  seldom  that  the 
liquor  in  which  soaked  peas  are  put  up  is  in  the  clear  and  limpid 
condition  of  that  found  on  the  fresh  goods.  The  maturity  of  the  peas 
can  not  be  taken  as  conclusive  evidence  that  the  same  have  been 
soaked,  however,  because  some  of  the  oldest  and  best  developed 
peas  packed  in  the  fresh  state  are  very  similar  in  appearance  to  the 
varieties  which  are  soaked  before  canning.  Neither  can  the  appear- 
ance of  the  liquor  be  finally  relied  upon,  since  the  matured  fresh 
peas  are  sometimes  found  packed  in  a  liquor  which  is  not  clear  and 
is  more  or  less  starchy.  Hence  it  seemed  desirable  to  obtain  some 
chemical  data  which  would  serve  to  confirm  and  substantiate  conclu- 
sions drawn  from  the  physical  appearance  of  the  goods  under  exami- 
nation. 

The  table  of  analyses  given  sets  forth  the  results  of  physical  and 
chemical  examinations  of  the  samples  of  peas,  both  fresh  and  canned 
(the  latter  including  a  number  of  samples  of  soaked  peas).  From 
this  table  it  will  be  seen  that  it  is  not  hard  to  distinguish  the  fresh 
and  more  succulent  grades  from  the  soaked  material,  the  chief  diffi- 
culty arising  in  differentiating  between  the  soaked  goods  and  the 
more  matured  peas  put  up  in  the  usual  way.  As  to  water  content 
the  latter  do  not  differ  very  widely  from  the  soaked  peas.  As  will 
be  seen  from  the  table,  the  average  moisture  content  for  22  samples 
of  soaked  peas  is  72.02  per  cent,  and  the  average  for  21  samples  of 
mature  fresh  peas  is  76.54  per  cent.  The  soaked  peas  containing 
the  highest  percentage  of  moisture,  74.92  per  cent,  exceed  in  that 
particular  the  driest  of  the  unsoaked,  70.79  per  cent,  so  that  there 
is  an  overlapping  of  the  results  which  makes  it  impossible  to  base  a 
conclusive  opinion  on  this  determination  alone. 
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The  lines  may  be  drawn  a  little  closer  by  also  estimating  the 
crude  starch.  The  average  of  21  results  on  soaked  peas  gave  13.98 
per  cent,  the  highest  figure  being  18.19  per  cent  and  the  lowest 
11.08  per  cent,  while  the  average  starch  content  of  21  samples  of 
matured  peas  canned  in  the  fresh  state  was  11.05  per  cent.  Here 
again  there  is  an  overlapping  which  renders  the  conclusion  a  little 
uncertain.  The  average  starch  content,  however,  of  soaked  peas, 
as  indicated  by  this  investigation,  is  approximately  4  per  cent  higher 
than  that  of  Early  Junes  and  peas  of  similar  quality.  There  is,  fur- 
thermore, some  difference  in  the  specific  gravity  of  the  two  grades, 
that  of  the  fresh  peas  running  from  1.10  to  1.14,  whereas  the  figure 
obtained  for  soaked  peas  varied  from  1.12  to  1.16. 

It  would  therefore  seem  that  the  determinations  enumerated 
afford  results  which  may  serve  to  substantiate  to  a  great  degree  con- 
clusions drawn  from  physical  examinations  of  such  canned  goods. 
A  few  examples  taken  from  the  table  are  of  interest :  Samples  Xos. 
96  and  97  were  labeled  11  Early  June  Peas,"  but  both  have  the  ap- 
pearance of  having  been  soaked,  the  peas  being  large,  well-devel- 
oped, mealy,  and  packed  in  a  liquor  which  is  veiy  cloudy,  thick, 
and  starchy  in  appearance.  Comparing  the  results  obtained  on 
these  samples  with  the  figures  for  Nos.  80  to  94,  inclusive,  which 
were  labeled  the  same  way,  it  will  be  seen  that  the  starch  content  is 
decidedly  higher  in  the  case  of  the  former  samples.  By  this  deter- 
mination alone  and  the  appearance  of  the  goods  it  would  be  quite 
safe  to  conclude  that  the  peas  had  been  soaked,  but  there  is  also  a 
difference  in  the  specific  gravity,  which  is  somewhat  higher  in  these 
samples  than  in  the  others.  The  conclusion  is  further  strengthened 
by  the  amount  of  water  found,  which  is  less  in  the  case  of  the  sus- 
pected peas  than  in  those  apparently  true  to  label.  Examples  like 
this  might  be  multiplied,  but  these  will  serve  as  an  illustration. 

Only  11  samples  of  Lima  beans  were  examined,  4  of  which  were 
stated  by  the  manufacturer  to  have  been  prepared  from  dried  Cali- 
fornia Limas  after  being  soaked  in  the  same  way  as  the  peas.  The 
limited  data  obtained  indicate  that  their  water  content  when  canned 
in  the  fresh  state  is  higher  than  when  they  are  prepared  from  soaked 
beans.  The  crude  fiber  and  crude  starch  in  the  latter  are  higher 
than  in  fresh  beans.  Calculated  to  the  dry  basis  these  differences 
between  the  two  grades  of  beans  are  not  so  pronounced,  so  that  the 
variation  seems  to  be  largely  one  of  water  content.  The  soaked 
beans  have  a  higher  specific  gravity,  although  the  difference  is  not 
sufficient  to  make  the  determination  one  of  much  value  in  judging 
the  product.  With  this  vegetable,  as  with  peas,  great  reliance 
must  be  placed  on  the  physical  appearance  of  the  goods.  The  Cali- 
fornia Lima  beans  are  very  large  and  those  used  for  the  preparation 
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of  soaked  goods  are  firm  and  mature.  An  attempt  was  made  to 
obtain  data  which  would  indicate  the  swelling  of  the  beans  during 
the  soaking  process,  the  ratio  between  the  length,  width,  and  thick- 
ness being  determined  on  all  of  the  samples.  It  was  found,  however, 
that  this  ratio  was  practically  the  same  for  all  grades  of  canned 
Lima  beans  examined,  so  that  while  some  of  the  soaked  beans  ap- 
peared to  have  swelled  materially  the  relative  thickness  was  no 
greater.  Here  again  the  comparison  is  not  conclusive,  because, 
while  different  varieties  of  beans  were  subjected  to  the  test,  no  results 
were  obtained  on  a  single  variety  canned  in  both  the  fresh  and  dried 
state. 

In  regard  to  the  analysis  of  peas  before  and  after  canning,  and 
during  the  ripening  process,  it  will  be  seen  from  the  table  that  as  the 
pea  matures  the  ash  decreases,  the  starch  increases,  and  the  crude 
fiber  decreases  as  a  rule,  while  the  conclusions  to  be  drawn  from  the 
determinations  of  nitrogen  and  ether  extract  are  less  decisive.  In 
the  peas  from  one  locality  the  amount  of  nitrogen  decreased  as  the 
pea  matured,  whereas  in  the  same  variety  from  another  locality  this 
variation  was  not  so  apparent.  Similar  changes  in  composition 
appear  in  the  canned  vegetables.  The  analyses  seem  to  indicate 
that  during  the  process  of  canning  the  peas  take  up  from  2  to  10 
per  cent  of  water.  It  is  difficult  from  these  results  to  draw  any 
conclusions  as  to  the  changes  taking  place  during  processing.  The 
principal  value  of  the  work,  as  before  stated,  is  to  afford  data  for 
the  comparison  of  commercial  grades. 

It  is  interesting  to  note  that  the  crude  fiber  of  peas  is  usually  higher 
in  the  young,  small  grades  than  in  the  larger,  more  mature  ones. 
This  is  due  largely,  of  course,  to  the  fact  that  the  very  smallest  of  the 
peas  consist  largely  of  water  and  this  outside  fibrous  coat,  the  meaty 
portion  having  not  been  developed.  This  determination  is  of  no 
value  in  deciding  whether  peas  have  been  subjected  to  the  soaking 
process,  since  but  very  little  difference  appears  in  the  values  ob- 
tained for  fresh  and  for  soaked  peas. 

The  blanks  in  the  analytical  table  are  due,  first,  to  the  fact  that 
several  of  the  determinations  were  discontinued  after  finding  thai 
they  led  to  no  conclusive  results  as  to  the  quality  of  the  goods  under 
examination,  and  also  to  the  fact  that  the  analytical  work  was  per- 
formed at  different  times.  At  first  it  was  intended  to  make  a  mois- 
ture determination  only  on  the  drained  substance,  and  about  85  sam- 
ples of  peas  were  examined  accordingly.  Later  it  was  found  that 
determinations  of  specific  gravity  and  starch  might  also  be  of  value, 
but  as  no  duplicates  of  the  early  samples  were  obtainable  the  addi- 
tional work  was  done  only  on  the  later  samples. 
[Or.  54] 
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